Azadirachta indica inhibits key enzyme linked to type 2 diabetes in vitro, abates oxidative hepatic injury and enhances muscle glucose uptake ex vivo.
The progression of secondary complications in type 2 diabetes (T2D) has been linked to oxidative stress caused by hyperglycemia. Therefore, the control of hyperglycemia is the main target in the treatment of diabetes. The present study investigated the scavenging and ameliorative potentials of different fractions of Azadirachta indica (A. indica) ethanol stem bark extract in Fe2+-induced oxidative injury in hepatic tissue as well as their ability to inhibit enzymes linked to diabetes and in enhancing muscle glucose uptake via some in vitro and ex vivo experimental models. The results revealed that the butanol fraction of the extract showed a significantly (p < 0.05) higher DPPH scavenging activity than the other fractions (IC50 0.0154 μg/mL), while the aqueous fraction showed the highest FRAP activity (IC50 25.32 μg/mL). Although all the fractions ameliorated Fe2+-induced oxidative injury in hepatic tissue by significantly reducing malondialdehyde (MDA) concentration in a dose dependent manner, the butanol fraction showed the highest activity in this regard. In addition, the activities of catalase and superoxide dismutase (SOD) were significantly improved by the butanol and dichloromethane fractions. Butanol and ethyl acetate fractions showed the highest inhibitory effect on α-glucosidase (IC50 0.23 μg/mL) and α-amylase (IC50 14.79 μg/mL) activities, respectively. Although all the fractions significantly improved glucose uptake in psoas muscle with or without insulin, the butanol fraction showed the highest activity (GU50 6.22 μg/mL) in this regard. Gas chromatography-mass spectroscopy (GC-MS) analysis of the fractions revealed the presence of sistosterol, stigmasterol, campestrol, squalene, nimbiol among others. Molecular docking of some of these compounds with AMP-activated protein kinase (α-AMPK), α-amylase and α-glucosidase showed a positive interaction. These results suggest that the butanol and ethyl acetate fractions of A. indica may have bioactive compounds with antidiabetic potentials.